CLAIMS 

1. A film forming apparatus for forming a metal 
oxide ^film on a surface of a target process object, 
comprising: 

a prbcess vessel; 

a mourvting table which is accommodated in said 
process vesse\ and on which said target process object 
is to be mountec 

ans for supplying a vaporized 
aid process vessel; 
plying a vaporized 



material sup 
metal oxide film ma€ 
alcohol supply in 



alcohol into said prq^cesSv vesse 

a vacuum evacu 
said process vessel 

2 . An appara 
material supply me^ns and sXid al' 
mix the vaporized iriet 



; and 

for vacuum-evacuating 




1, wherein said 
ohol supply means 
lm material with the 



vaporized alcohol and supply the mixture to said process 
vessel. 

3. An apparatus according to claim X/ wherein said 
material supply means and said alcohol supply means 
independently supply the metal oxide film material and 
the vaporized alcohol to said process vessel 

4. An apparatus according to claim l f where\n the 
metal oxide film material is a metallic alkoxide 

5. An apparatus according to claim 1, wherein s^id 
metal oxide film is formed of one material selected frofc 
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t*he group consisting of tantalum oxide, titanium oxide, 
zirconium oxide, barium oxide, and strontium oxide. 

An apparatus according to claim 1, wherein said 
process\ vessel incorporates an alcohol decomposition 
catalyst Nfor promoting decomposition of the alcohol. 

7. Anv apparatus according to claim 6, wherein the 
alcohol decomposit^iefL catalyst is arranged above said 
mounting table 

8. An appa^L^acfe apdbrdihg to claim 6, wherein 
the alcohol decomposition catalVst consists of a metal 
oxide . 

9 . An ajJ 
comprising a 
said metal ox 
target proce 

10. An /apparatus acc6rdiii^\ to claim 9, wherein said 
modification process unilt comprises another process 
vessel, a mounting tpriSle which is accommodated in said 
another process vessel and on which s^aid target process 
object is to be mounted, process gas stipply means for 
supplying a process gas containing at le^et one of 
oxygen, ozone, and N2O gas into said another process 
vessel, active oxygen generation means for generating 
active oxygen atoms from the process gas in sard another 
process vessel, and a vacuum evacuation system fo 
vacuum-evacuating said another process vessel 

11. An apparatus according to claim 10, wherein 




g to claim 1, further 
unit for modifying 
of said 



Ssaid active oxygen generation means is one of UV 
IrVadiation means, plasma generation means, and target 
process object heating means. 

12y. An apparatus according to claim 10, further 
comprising a common transfer chamber for commonly 
connecting said process vessel in which said metal oxide 
film is foimied on said target process object and said 
another process vessel of said modification process unit 
for modifying\sa .dymetal oxide film. 

13. A film\modiJ^ing Apparatus for modifying a 
metal oxide film\pfi a targety process object, comprising: 
a process Ves 



tabl*e whicl 



is accommodated in said 
said target proc^e^s object 



^ns for supplying a process 
if oxygen, ozone, and N2O 



a moi 
process vesse/] 
is mounted; 

process gas suppj 
gas containing at le< 
gas into s< 

active oxygen generation meVns for generating 
active oxygen atoms from the process gas in an 
atmosphere of said process vessel; a) 

a vacuum evacuation system for vacuum-evacuating 
said process vessel. 

14. An apparatus according to claim l3y further 
comprising mounting table heating means for heating said 
mounting table . 

15. An apparatus according to claim 13, wheffein 
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said active oxygen generation means is UV irradiation 
meWns for irradiating a UV ray in the atmosphere in said 
process vessel to generate the active oxygen atoms. 

16\ An apparatus according to claim 15, wherein 
said UV \rradiation means comprises a mercury-sealed 
lamp in wliich mercury is sealed, microwave generation 
means for applying a microwave to said mercury-sealed 



lamp to generate th 
for condensing \he 
irradiating the 

17 • An appara 
said UV irradiat 
of UV lamps ^ul/st ant 



ray, and a reflecting mirror 
generated UV ray and uniformly 

target process object, 
claim 15, wherein 
ituted by a plurality 
n parallel to oppose 



a surface of 

18 . An 
said proces 
between sai 
table, said 
plurality of 



;artL mounting table 



ipparatus\accorc 
gas supply mfc 



to claim 15 , wherej 
is a shower becid arranged 



and said mounting 
ituted by combining a 
injection holes. 

19. An apparatus according to claim 18, wherein 
said plurality of gas injection pipes are^ combined into 
a matrix shape. 

20. An apparatus according to claim 18,\wherein a 
projection area of said plurality of gas injection pipes 
with respect to a surface of said mounting table\is 
smaller than 20% of a surface area of said target 
process object. 
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!1. An apparatus according to claim 13, wherein 
said Active oxygen generation means is plasma generation 
means f<s>r applying a microwave or a high-frequency field 
to the atmosphere in said process vessel to generate 
a plasma, thereby generating the active oxygen atoms 
from the process gas. 

22, An apparatus according to claim 21, wherein 



said process gas\supp 
between said plasirta g4n 
table, said shower 



y ^means has a shower head arranged 
ation means and said mounting 

onsTiituted by combining a 



ad 



injection holes, 
iaim 22, wherein 
:ion teipes are combined into 



injection 
jsaid mounting table 
sa of said target 



plurality of gas irije^s 

2 3 . An apparati 
said plurality 
a matrix shape 

24. An app^ 
a projection aa 
pipes with res] 
is smaller than\ 
process object, 

25. An apparatus according to claW 13, wherein 
said process gas supply means has a container-shaped lid 
with a lower open end portion to cover an upper surface 
of said mounting table, an introduction header unit 
having a lot of injection holes is formed on o\e side of 
said lid, and a delivery header unit having a de\±very 
port is formed on the other side such that a gas l\ow is 
formed in a horizontal direction in said lid. 
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26. An apparatus according to claim 25, wherein 
said\lid and said mounting table can be made close to 
or separated relative to each other in a vertical 
directioi 

27. An apparatus according to claim 13, wherein 
said active \oxygen generation means is heating means for 
heating said fcarge€j process object within a range of 
400°C to 850°C 

28. An appa 
said heating means 
heating lamps ajprang^d under sa 

29. 

and 28, furt 
a side wall 6f sa 
wall to a temperature 
temperature 
30 . An 



:us ac 



cons 



>aratus 



:omprx 



si 



proc< 



ding to claim 27, wherein 
titvrfc^d by a plurality of 
mounting table, 
cordiftg to any one of claims 2 7 
ooling jacket arranged in 
ssel to cool said sic 
'wer^han a thermaj^-d^composition 



ozone , 



apl 



according\to claim 13, further 



comprising a film formation process unit for forming 
said metal oxide film on a surface \f said target 
process object. 

31. An apparatus according to clailn 30, wherein 
said film formation process unit comprises^ another 
process vessel, a mounting table which is accommodated 
in said another process vessel and on which s\id target 
process object is to be mounted, material supplV means 
for supplying a vaporized metal oxide film material into 
said another process vessel, alcohol supply means t\>r 
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supplying a vaporized alcohol into said another process 

jssel, and a vacuum evacuation system for vacuum- 
evacuating said another process vessel. 

[2. An apparatus according to claim 31 , further 
comprising a common transfer chamber for commonly 
connecting said process vessel for forming said metal 



oxide f ilm\pn s< 
another proc 
for modifying 
33. A f 



;arget process object and said 
(ssel of a modification process unit 
le film. 

_ng/modifyi|ng apparatus comprising; 



a film form 
oxide film onV 
atmosphere in 
material and 

a modification 



vapori 



ion process utiit for forming a metal 

/ \ 

ject xn a vacuum 
ed metal oxide film 
o|hol 

said 



proces 



. vapor x 3 



^alc 



proct 



expos: 



metal oxide j: 
atmosphere, 

a common 



ilm to activ^ \>xygen atoms in the vacuum 

said metal oxide film; and 
hamberXcommonly coupled to said 



film formation process unit and s^aid modification 
process unit to transfer said targtet process object 
between said film formation process Vnit and said 
modification process unit while keeping the vacuum 
state . 

34. An apparatus according to claim 3S3 , further 
comprising a turnable and flexible transfer \arm 
mechanism arranged in said common transfer chamber to 
hold and convey said target process object. 
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plurality of \ta] 
3 6 . An ap) 



35. An apparatus according to claim 33, further 
comprising a cassette accommodation chamber capable of 
being vaauum-evacuated, said cassette accommodation 
chamber beting coupled to said common transfer chamber 
and accommodating a cassette capable of storing a 

process objects, 
ktus according to claim 33, said film 
formation process'' unit comprises a process vessel, a 
mounting table wn^Lch ^^^"^^conunodated in said process 
10 vessel and on\whicV said target process object is to be 

mounted, materic^ s\jpply me^ns for supplying a vaporized 
metal oxide filjfi ritet^rial ii^to said process vessel, 
alcohol supply/ means\£pr supplying a vaporized alcohol 
into said process vess^\, ^Jnd a vacuum evacuation system 
15 for vacuum-evkcuating sa^ctf process vessel 

37. An apparatus accfcmding to claim 36, wherein 
said process yessel of ,said \f^ilm formation process unit 
incorporates afK ^lcg frbl decomposition catalyst for 
promoting decomposition of the alcohol 
20 38. An apparatus according t& claim .37, wherein the 

alcohol decomposition catalyst is arranged above said 
mounting table. 

39. An apparatus according to clai^j 37, wherein 
the alcohol decomposition catalyst consists of a metal 

25 oxide. 

40. An apparatus according to claim 33,V*herein 
said modification process unit comprises a process 
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ressel, a mounting table which is accommodated in said 
profc^ss vessel and on which said target process object 
is to mounted, process gas supply means for supplying 
a process *jas containing one of oxygen, ozone, and N2O 
gas into said process vessel, active oxygen generation 
means for genef atri^^aptive oxygen a/oms from the 
process gas lit saifl n^Dcess vessel, and a vacuum 
evacuation system foy yact*^i$i^£vacuating said process 
vessel 

41. An apparatus according tbv^claim 40, wherein 
said active oxygen generation means ii\one of UV 
irradiation means, plasma generation means\and target 
process object heating means. 

A method of forming a metal oxide film on a 



surface \>f a target process object in a process vessel 
set in a Vacuum state, comprising the step of forming 
said metal cocide film in a vacuum atmosphere containing 
a metal oxide Salm material and an alcohol. 

43. A method, according to claim 42, wherein the 
metal oxide film material and the alcohol are vaporized 
and supplied into sai^i pf^g^ss vessel through different 
supply means 

44. A method accoRPxtig ^b^claim 42, wherein the 
metal oxide film mater^al^a^d the alcohol are vaporized 
and mixed with each other, ariti the liquid mixture is 
vaporized and thereafter supplied into said process 
vessel . 
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45\ A method according to claim 42 , wherein a 
process Yemperature of said target process object is set 
within a range of 250°C to 450°C, and a content of the 
alcohol is\set within a range of 0.1 wt.% to 20 wt . % . 

46. A Aethod according to claim 42, wherein the 
metal oxide i\i_lm material is a metallic alkoxide. 

47. A metVod according to claim 42, wherein said 
metal oxide film is formed of at least one material 
selected from the group consisting of tantalum oxide, 
titanium oxide, zirconium oxide, barium oxide, and 
strontium oxide 

48. A method according to claim 42, wherein 
decomposition of tha alcohol is promoted by an alcohol 
decomposition catalys 



49. A method accd 
48, wherein said met 
decomposition catal 
tion of the alcohol 

50 . A method of 



hy one of claims 42 and 
film itself has an alcohol 
ictifcn of promoting decomposi- 

a metal oxide film formed 



on a surface of a target process object, comprising the 
steps of generating active oxygen atoms from a process 
gas containing at least one o A oxygen, ozone, and N2O 
gas in a vacuum atmosphere, and\ modifying said metal 
oxide film on said surface of sa\d target process object 
by the active oxygen atoms . 

51. A method according to claiki 50, wherein the 
active oxygen atoms are generated from the process gas 
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by irrac^Lating a UV ray on the process gas . 

52. \A method according to claim 50, further 
comprising applying a microwave or a high-frequency 
field to generate a plasma, thereby generating the 
active oxygeVi atoms from the process gas, and modifying 
the metal oxiue film on said surface of said target 
process object\by the active oxygen atoms. 

53. A metWpd according to claim 50, wherein an 
additive gas containing at least N2 gas is mixed into 
the process gas 

fng to claim 50, wherein a 

sphere is set within a range 



54 . A method 
pressure of the v 
of 1 to 600 Torr . 

55 . A method 
temperature of sai 
a range of 320°C to 700 

56. A method accord 



claim 50, wherein a 
process object is set within 



20 



to claim 50, said metal 
oxide film is formed of oi\e material selected from the 
group consisting of tantalxJfti oxide, titanium oxide, 
zirconium oxide, barium oxicfle, and strontium oxide, 




